Construction and delivery of tissue-engineered human retinal pigment epithelial cell sheets, using magnetite nanoparticles and magnetic force.
Choroidal neovascularization (CNV) is the most severe form of age-related macular degeneration (AMD), which causes rapid visual loss. Transplantation of cultured retinal pigment epithelium (RPE) cell sheet by tissue engineering is a possible approach to the treatment of CNV. In the present study, we investigated the possibility of using magnetite nanoparticles and magnetic force to construct and deliver RPE cell sheets in vitro. When magnetite cationic liposomes (MCLs), having a positive charge at the surface, were added to ARPE-19 human RPE cells at a concentration of 25 or 50 pg of magnetite per cell, the cells took up 40 to 55% of the MCLs. The magnetically labeled ARPE-19 cells (8 x 10(3) cells/mm(2), which corresponds to 10-fold the confluent concentration against the culture area [4 mm(2)]) were seeded into an ultra-low-attachment plate and a magnet (4000 G) was placed under the well. The magnetically labeled ARPE-19 cells formed an approximately 15-layered cell sheet after a 24 h of culture. When the magnet was removed, the sheets were detached from the bottom of the plate and then harvested and transferred to a tissue culture dish, using a magnet. Subsequently, the cell sheets were attached onto the dish, and the cells growing on the sheets were observed. This novel methodology, termed "magnetic force-based tissue engineering" (Mag-TE), is a possible approach for CNV treatment.